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In 2008 all ECB publications feature a motif taken from the 10 banknote. 
ARE SECTORAL STOCK PRICES

Non-technical summary
The link between …nancial asset prices and macro variables has become a popular …eld of the economic research over the past decades. Many studies, mostly applied on the United States, have shown that the term spread, measured as the di¤erence between yields on longer maturity bonds and money market interest rates, has predicted macro variables more accurately compared with other …nancial asset classes. Results concerning the ability of stock prices, usually in the form of broad-based indices, in predicting such variables have been mixed. But, given that some stock market sectors can be assumed to be more closely linked to the business cycle than others, it should be possible, by breaking up the indices into a sectoral decomposition, to tighten the link between stock prices and economic activity. The purpose of this paper is to evaluate if …nancial asset prices and, in particular, sectoral stock prices can help to predict real economic growth. The study is applied to euro area …nancial market prices and real economic growth over the sample 1973 to 2006. The evaluation of the predictive power between the …nan-cial assets is based on the relative improvements in the Mean Square Forecast Errors (MSFE) compared to the MSFE of a simple optimal autoregressive (AR) model, in an out-of-sample forecasting exercise. To test if the inclusion of the …nancial assets signi…cantly improves the MSFE or not, a test of equal predictive accuracy proposed by Clark and McCracken (2005) is implemented. Finally, to examine if the introduction of the Monetary Union has signi…cantly impacted the predictive content of asset prices, the paper splits and evaluates the information content of the …nancial assets before and after the introduction of the monetary union in January 1999.
The three main …ndings of the paper can be summarized as follows. First, in line with previous …ndings within this strand of the literature, the term spread produces the lowest MSFE among the asset classes over the whole sample. Second, sectoral stock market prices do in several cases signi…cantly improve the predictive power compared with the benchmark AR model, with the strongest improvements found for forecast horizons above one year. Third, the introduction of the euro seems to have brought about a substantial improvement in the predictive content of euro area …nancial assets. The relative improvements in the MSFE are particularly striking for euro area stock market sectors, where in several cases the MSFE is half the level of the pre-euro sample MSFE. One explanation for this interesting …nding may be that the introduction of the single currency probably led to lower risk-premia embedded in euro area …nancial assets, making the prices of euro area …nancial assets to become relatively more informative as concerns future macroeconomic fundamentals.
Our paper extends the existing literature in two main ways. First the inclusion of sectoral stock prices in a "horse race" forecasting exercise is novel. Second,
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ECB Working Paper Series No 876 February 2008 this paper is the …rst to compare the predictive power of euro area asset prices before and after the introduction of the euro. All in all, our …ndings have strong policy recommendations. In particular, central banks' should closely monitor the sectoral stock market developments as these can help to strengthen the link between stock prices and economic activity.
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Introduction
Both financial market participants and policymakers, such as central banks, closely follow financial market developments. However, the motivation for their interest in the financial markets differs in the sense that investors monitor asset price movements to optimize the risk-return profile on their investments, whereas central banks use financial market prices to infer information about market expectations of economic growth and inflation.
The purpose of this paper is to evaluate if financial asset prices and, in particular, sectoral stock prices can help to predict real economic growth. Earlier studies that have examined the predictive content of stock prices have employed broad-based indices. However, there are reasons to believe that some sectors making up the stock indices are more closely linked to the business cycle than others. The intuition for this is given by Browne and Doran (2005), "the return from industry groups whose profits are likely to be pro-cyclical relative to the share price of the industry group whose profits are likely to be a-cyclical should be a good forecast of the cycle itself".
This paper fills a gap in the existing literature by conducting a "horse race" study where the predictive content of sectoral stock prices is compared to the predictive content of other financial market candidates proposed in earlier studies.
The study is applied to euro area financial market prices and real economic growth 
Background and related literature
This section briefly summarizes the interlinkages between asset prices and economic activity, and the main findings from this strand of the literature. manent increase in stock prices induces higher current and future consumption.
Third, higher stock prices may also support future economic growth indirectly.
In particular, higher stock prices tend to induce an improvement in consumer confidence sentiment, also for consumers not directly exposed to stock market fluctuations, thereby further supporting consumption and investment. Fourth, stock price fluctuations can also influence aggregate consumption and investFor example, the amount streams.
the stocks held by the agents will increase their net wealth and also borrowing capacity, supporting investment and consumption.
The so-called dividend discount model is a useful tool to derive the leading indicator properties of stock prices, see Gordon (1959) . The model states that the stock price of a firm at any time equals the discounted sum of current and expected future dividends. The firm's dividends are usually paid out as a constant fraction of its earnings. Consequently, since the earnings prospects of a firm are largely determined by the economic environment in which it is operating in, any changes in stock prices may therefore reflect revised market expectations concerning the future economic growth outlook.
It is also possible to derive theoretical linkages between interest rates across various maturities and future economic growth prospects. In economies where independent central banks either implicitly or explicitly aim at keeping prices low and stable, interest rates on shorter maturities contain information about output and inflation expectations over the medium term. Similarly, expectations of future economic activity also influence the yields on longer-term maturities.
This can easily be seen from the well-known Fisher hypothesis, which states:
where Y t denotes the t period nominal bond yield, Y r t is the t period expected real interest rate, and π mium. Higher expected real rates and/or increased inflation expectations would then be expected to put upward pressure on long-term bond yields. Examination of the term spread between long and short rates thus neatly reveals how the markets perceive the future macroeconomic outlook over medium and longer-term horizons. For instance, a tightening of the monetary policy, reflected by higher policy rates, usually dampen economic growth prospects over the medium term.
As real rates are closely linked to growth prospects of the economy, long-term rates may decline as a result of the monetary policy tightening. These two movements then result in a narrowing of the level of the term spread. Thus, the a priori assumption is that future economic growth should be positively correlated with the level of the term spread.
This paper also includes the exchange rates and monetary aggregates as potential candidate predictors as they contains useful information concerning future economic growth. Regarding exchange rates, a depreciation of an economy's currency decreases the price of the domestic currency in terms of foreign currency.
This in turn usually boosts exports and lowers imports which, everything else being equal, supports the growth rate of the economy. The relationship between money growth and output differs depending on the horizon. Aggregate demand relations state that higher money growth implies an initial increase in output growth. However, in the medium to long run, inflation equals adjusted nominal money growth, thus not affecting the economy's output (long-run neutrality).
Many papers, have tested the above relationship, for a wide variety of economies, see Stock and Watson (2003) for a thorough overview. The starting point of the literature, applied to US data, noted that short-term interest rates can be used as predictors of output and inflation, see Sims (1980) and Bernanke and Blinder (1992) . Later studies have however suggested that the term spread is a better predictor than the level or changes in short-term rates. Turning to the euro area, various studies have found that the term spread can help to predict future economic growth, in particular Smets and Tsatsaronis (1997), using German data in a VAR framework, and recently Moneta (2003) , applying a probit model.
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February 2008 Concerning stock prices and dividend yields and their ability to forecast economic growth, the evidence from a series of studies applied on the US is mixed, (2004) and Tease (1993) . Notably, no studies have examined the predictive content of sectoral stock prices on economic activity. Given that some stock market sectors can be assumed to be more closely linked to the business cycle than others, it should be possible, by breaking up the indices into the economic sectors, to tighten the link between stock prices and economic activity.
In the following analysis the forecasting performance of the sectoral stock prices will be compared with those of other financial market indicators -term spread, exchange rate, dividend yield, real money growth and the aggregate stock prices indicator.
Data
The data used for this study span for the 1973 -1998 period, and thereafter ten-year nominal government bond yields for the euro area. The term spread is calculated as the difference between the long and short-term interest rates. 
Forecasting model
To test whether asset prices can help predict future economic growth, a standard pseudo out-of-sample forecast exercise is performed. This exercise involves examining whether the forecast accuracy regarding euro area real GDP growth improves when asset prices are added to a benchmark autoregressive model. The purpose of choosing such a simple model as a benchmark is that it often outperforms more complex forecasting models. The transformed economic variable to be forecasted is:
February 2008 where GDP t represents real GDP in levels at time t (the factor of 400/h standardizes the units in level to annual percentage growth rates). To evaluate the forecasting power of the sectoral stock prices vis-à-vis the "standard" asset classes used in the literature, the following model is used:
where X t is the return on the various financial assets, h the forecasting horizon in quarters, u h t+h the error term and q 1 and q 2 represent lag lengths, the latter based on Akaike information criteria. The forecast horizon h is restricted to span between one and eight quarters. The exercise begins by estimating the out-ofsample MSFE for the restricted benchmark model:
The equation is estimated on a sub-sample called the estimation window 
where the subscript r refers to the restricted model. The MSF E is a measure of the average forecast accuracy in the out-of-sample window T 1+h to T 2 (the first and last date of the evaluation period respectively). Notes: The number of lags is reported in brackets.
The models selected in Table 2 
where u refers to the unrestricted model.
To facilitate comparisons between the various asset classes, the results will be given in terms of the relative MSF E statistics, defined as:
When the relative MSFE is less than one, the inclusion of the asset price improves the forecast precision of the benchmark model. For example, a value of 0.8 indicates that the candidate predictor improves the forecast performance of the benchmark model by 20%.
Test of equal predictive accuracy
The relative MSFE statistics used above to evaluate the forecasts provide a simple and timely measure of the predictive power of a candidate predictor. However, 
where P is the number of observations used for the out-of-sample evaluation, h the forecast horizon and d = (P − h + 1) Let us assume that the forecasted variable Y t (GDP growth in our case) and the candidate predictor X t (asset price) are generated by the following data generating processes, in which the asset price variable is assumed to have no forecasting power for GDP growth:
(4.3)
The parameters of the two equations are estimated using the whole sample and the lag lengths are fixed based on the Akaike information criterion. The residuals from the two equations are stored and used to generate new series for the two processes. To initialize the procedure, the starting values of the two variables are set equal to zero. 
Results
This section shows the results of the forecasting exercise for the entire sample plus two sub-sample periods. Note: Asterisks denote forecasts that are statistically more accurate than the benchmark at 1% (***), 5% (**) and 10% (*) significance level. Last row reports the absolute MSFEs for the AR specification.
Full-sample analysis
Break point analysis
The results presented in Table 3 may not be completely representative if the predictive content of euro area financial assets has changed over the sample period.
To gauge how stable our results are, a sub-sample exercise is conducted. There is no standard method how to determine the sub-sample periods. However, a natural starting point is to look at the forecast errors over time. Note: Rolling one-year forecast error for the restricted and unrestricted model (including the euro area broad-based stock market index as candidate predictor). Forecast horizon is two years. The gray shaded area corresponds to the recession 1992:Q1 -1993:Q3, as defined by the CEPR economic recession in the early 1990s respectively. Second, the smoothed MSFE estimates for the unrestricted model have, since the late 1990s, hovered at lower levels than the restricted AR model. This provides some tentative evidence that euro area financial assets in the latter part of the sample has become relatively more informative, compared to the autoregressive forecasting models.
A more elaborate approach is to perform some econometric test of a structural break in the series. We test the hypothesis of breaks in the coefficients of the stock prices variable by using the F − sup statistics proposed by Quandt (1960) ; it is the sup of a sequence of traditional Chow 
Sub-sample analysis
As explained above, the predictive content is recalculated over two sub-samples, one that spans the pre-euro (1985 -1998) period, and one covering the period after the introduction of Monetary Union (1999 -2006) . Table 4 The results also suggest that the broad index performs well in the latter sample, improving the forecasting power from the benchmark model by around 40%, whereas the improvements are less pronounced for the other asset price candidates (term spread, the exchange rate, dividends and money growth). To sum up, the very low relative MSFEs for some of the stock market sectors in this later period suggest that they should be closely monitored by policymakers as they can substantially improve standard benchmark forecasting models.
Conclusions
The literature on financial asset prices and the information they can convey con- In line with previous findings, the paper finds that the term spread on average tends to yield the lowest forecast errors. However, the predictive power is not Note: Relative MSFEs of different predictors. Asterisks denote forecasts that are statistically more accurate than the Benchmark at 1% (***), 5% (**) and 10% (*) significance level. Last row reports the absolute MSFEs for the AR specification.
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